FINAL Memorandum

Date: September 28, 2015
To: Michael Marschner; Frederick County
From: Stephanie Lindley; MES
Karin Olsen; Anchor QEA
CC: Kevin Demosky; Frederick County

Zack Kershner; City of Frederick

Gene Walzl; City of Frederick

Bob Kimble; Lake Linganore Association
Melissa Slatnick; MES

Mark Reemts; Anchor QEA

Reference:  Bulk sediment analysis for Lake Linganore Dredge project

Review of the bulk sediment analysis was completed for the above referenced project. Test
America in Pittsburgh, Pennsylvania, analyzed all the samples collected from the proposed
dredging project at Lake Linganore in New Market, Maryland.

Sampling Program:

Sediment sampling in Lake Linganore was conducted to characterize the physical and chemical
nature of the sediments prior to dredging. Sediment quality information will be used to
determine potential placement and beneficial use options for the dredged material. Sampling
locations were selected to represent areas where sediment has accumulated since the lake was
constructed, based on known original lake contours and current bathymetry. In addition to
known accumulation areas, samples also targeted inflow points where sediment from upstream
areas has entered the lake, to determine if upstream sediment had created a localized sediment
impact. A total of 19 locations were sampled in Lake Linganore from June 15 - 18, 2015.

Maryland Environmental Service and Anchor QEA coordinated with Maryland Department of
the Environment (MDE) prior to the start of the sediment sampling program. Based on MDE’s
input, the sediment testing program included the following list of target analytes:

e metals (including mercury and hexavalent chromium)
polycyclic aromatic hydrocarbons (PAHs)
polychlorinated biphenyl (PCB) Aroclors

chlorinated pesticides

benzene, toluene, ethylbenzene, and xylene (BTEX),
total organic carbon

grain size

specific gravity

Atterberg limits, and

pH.



Results of the sediment testing were compared to the State of Maryland Cleanup Standards for
Soil and Groundwater (June 2008).

As part of the chemical characterization of the sediments, Toxicity Characteristic Leaching
Procedure (TCLP) tests were analyzed for sediment from two locations. A TCLP is a standard
test that is used to identify the potential for toxicity in the dredged material and chemical
characteristics of potential leachate from upland placement sites. The TCLP involves adding a
low strength acid (acetic acid) to the sample and analyzing the leachate generated. Results of
the TCLP testing were compared to the TCLP screening values listed in 40 CFR 261.24.

Findings:

General Chemistry: The majority of the sediment samples from Lake Linganore were comprised
primarily of silts and clays, although locations LL-02 and LL-18 had a more coarse-grained
composition, with greater than 50 percent sand and gravel. The sediment pH ranged from 6.63
in sample LL-11 to 7.39 in sample LL-19.

Metals:  Of the tested metals, only two - arsenic and chromium - were detected at
concentrations that exceeded the Maryland Residential Cleanup Standard, and only arsenic was
detected at concentrations that exceeded the Maryland Non-Residential Cleanup Standard.
Arsenic concentrations in the Lake Linganore samples are consistent with background soil
levels for this region of Maryland. To evaluate the chromium concentrations, hexavalent
chromium was also analyzed in the sediments. Hexavalent chromium bioaccumulates in
organisms and can be potentially toxic, compared to total chromium which is often tightly
bound in compounds. The hexavalent chromium results for the Lake Linganore sediment were
well below the screening values, indicating that the chromium is not a risk to the environment
or to human health.

Volatile Organic Compounds: Benzene, toluene, ethylbenzene and total xylenes were not detected
in any of the Lake Linganore sediment samples.

Semi-Volatile Organic Compounds: The majority of the tested PAHs were not detected in the Lake
Linganore sediment samples, and the detected PAHs were at low concentrations below the
laboratory reporting limit and well below the Maryland Residential Clean-up Standard. Two
PAHs - benzo(a)pyrene and dibenzo(a,h)anthracene - had detection limits that exceeded the
Maryland Residential Clean-Up Standard. Coordination with MDE (Mark Mank, 09/02/2015
meeting) confirmed that PAHs detection limits were sufficiently low and there are no expected
PAH impacts in the Lake Linganore sediments.

PCB Aroclors: The majority of the PCB Aroclors were not detected in the Lake Linganore
sediment samples, and the detected Aroclor were at low concentrations below the laboratory
reporting limit and well below the Maryland Residential Clean-up Standard.

Pesticides: The majority of the chlorinated pesticides were not detected in the Lake Linganore
sediment samples, and the detected pesticides were at low concentrations below the laboratory
reporting limit and well below the Maryland Residential Clean-up Standard.



TCLP: TCLP analyses were run on the samples from locations LL-06 and LL-13. The majority of
the constituents were not-detected, and the two detected analytes, barium and mercury, were
well below the TCLP screening values.

Conclusions and Recommendations:
Based on the sediment sampling conducted at Lake Linganore:

e The sediments have concentrations that are similar to background soil concentrations,
indicating that runoff from upstream and adjacent areas is the most likely source of the
sediment in the Lake.

e Concentrations were similar at all locations sampled, indicating that there is no evidence
that localized sources are impacting sediment quality in the Lake.

e The majority of the tested analytes were either not detected or detected at low levels that
were well below screening values.

e Arsenic was the only constituent with concentrations that exceeded the Maryland Non-
residential screening values, but the observed arsenic concentrations were consistent
with background soil concentrations for this region of the state.

e Chromium (total) concentrations exceeded the Maryland Residential Clean-up
Standards, but the results of the hexavalent chromium testing were well below the
standards, indicating that the chromium does not pose a risk to the environment or to
human health.

e TCLP testing indicated that chemicals would not leach from the sediments under the
conditions that would be expected during placement.

On September 2, 2015, Maryland Environmental Service and Anchor QEA met with
representatives from MDE - Mark Mank (Land Restoration Program) and Martha Hyson (Solid
Waste Program). Results of the sediment testing at Lake Linganore indicated that the material
is clean and would not impact groundwater quality if placed at an upland location after being
dredged from the Lake. MDE indicated that there are no restrictions on potential placement
alternatives or beneficial use options for the sediment based on the physical or chemical
characteristics. MDE did request that results of the sediment testing be submitted with all
applicable permit applications as the project moves forward.

Please call me at 410-729-8337, if there are any questions.

Attachment: Data Tables
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